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ABSTRACT : 



PROBLEM TO BE SOLVED: To prevent increase of resistance 
or decrease of 

adhesion at an elec trode part by employing a crystal grain 
layer of columnar 

structure and a multilayer crystal grain layer of mass 

structure in at least 

one of a pair of electrode films. 
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II 

SOLUTION: A thermally oxidized Si02 inter layer 
insulation film 2 is formed 

on an Si semiconductor substrate on which an MOS transistor 
is formed and then 

an opening reaching the diffusion layer of the MOS 
transistor is made in the 

interlayer insulation film and filled with a poly-Si 
contact plug 3. A TiSi2 

layer 4 and a TiN layer 5 are formed sequentially, as 
barrier layers, on the 

contact plug. Subsequently, a Pt layer 6 of mass structure 
crystal grain and a 

Pt layer 7 of columnar structure crystal grain constituting 
a lower electrode 

film are deposited thereon followed by deposition of a PZT 

layer 8 as a thin 

film of oxide dielectric. 'Finally, a Pt layer is formed as 
an upper electrode 

film and patterning is carried out to form a thin film 
capacitor constituting 
an FeRAM . 
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T?J>$. «ffiK<^^tttgtSjg3Xh^{S^i r. Ru, Os%:b'W18miz®mZti&. Z 

&t>. &gizftitx&mM<o®mcr>Tmi. lonm tit>c&mtt&&m j $>. mt^tLx^mm&^wrr^m 

&±. » ^ L < « 2 0 n mfeLh. $ <i>fc#* L < Ji 3 0 40 (i. ^WRX-WttZtiZW^mizX 0 . temM^ 

nmfiLht. ^^±K{i5 0 0nmWT. alSS^JfirrSC: t^Tg'. ^S=Srttlg^W-rS«ffi 

OOnm. ?^>tff*U<«3 0 0nmJaTfc^S. IS^«S!JitJfJg[^'*^T'ftS. 

[0034] $ ^(C*l|BBfci5V^T(i. f^^«jt<0 [0038] tfe^fcJS tT. «ffilg£WJ: "5ffil«-f 

fef^yi2-«lR-rStS^<0^^g3& { . lnmW±3 sc:tt,-c#s. 

0nmtimSutA«ii LV^. tt««ittitKL [0039] SSSSfcgStt^nT' 

«6«^ti±-®tjsstef B -e*&^ $>z*)&ium vjkffimi.*)®fcthz thx-th. mrn^ 

tf'bZ^t. TW7TX (^ b b h) VmtKmm&tf u-XXij* hmtmtLXH. SrRuOs&t/Ba 
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w Kimxny ? y yrmizx o „ m&ffi0fe$& 

h. #mmmmm<mmit. zix^x-mmmm 
9 y yrmzm^xwmt z t fc* y . 8&«fltj§<ogi 

[0041] St. A'lJTl^lfflJJ; 05ilSlt-r&^ 

FKWB*a*i«*&6»»*. s^uif-r nut lt 
ttTisi ina s i 2&i: s-w^-e^ Ay rs 

[0 04 2] ?>9? Y77y®<r*&g®$:?Hz 

[ o o 4 3 ] **: . mc9 v fAtomvamimMim 
£4. »feh.sAyrJi«)BaiMrtr»i4. 09i.«fRi5tt 

x^-y^yy^&tcfcwc. N 2 #£E£J?f5£tf)ffifc-t£> 
[0044] 

FeRAM£JBWt s @lfcflfcjcr4. MOSSh^y 
^'X* fcJRRU: S i 1 ±fc«SHfcLfc S i 

0 2 1^S!S2 (60 0nm) fcJRSU -ICOSI^ 
ll&fcMOS^yxX^tfeifcl (H&ttvl/Civfr 

w tzm&munzffl^ *-aHnff££&fts i ay 

99h-r?r3-&Bbti. znayf? h79tr±.&i 
VTMkLX. TiSi 2 «4 (3 0nm) . T i Nil 
5 (50nm) tJRKMLfc. 
[0045] £tf>±fc. TmHBR*fflCT4aRHBi 
O&iS&JffcL'C. fE^nmal&llttSfr&TOPtJI 
6*. 3 0nmOJS*fc3j£U:. JMOttttUrt?? 

yy^asrfflv^. ^«o±fc:. Tas®KBt£«j£t4e 

ttffi&OfeilfU! tLT>fil00n mOSfi&g** 

-r4Pt®7^ioonmJtaL^. 
±£&mimimmt tx p ztss txrc* * y y 

^SB&JBWC 2 0 0 nmig Ltz. l£MSJgii6 0 0*0 
"C&4. *<9&. ±g&mfflgfcLTPtJf9£5 0nm 

ML. $^>t7*hyy^57^-fcj:')^--y 



(8) 8BSJ20 01-85 64 2 

1 4 

[0046] CKO^f^iatCtiftSMOSSb^y^ 

mt+Mzis.<. %%.%®ftmrtmztvti. mmizr 
mm?>m&t>mT*>~>iz. a*, snam* 

[0047] (nttH2) zmttSimmmmi. dr 
jb6*»t»»jSLfcs i i nzmmmmt 

10 LTSi0 2 Jl2 (60 0nm) £%£U COflOSg 
^MtMOSSh^y^x^coKaS (HfcliSl/O* 
*v») fc£l4nn**Rft, tOBREHNcgtfeAS i 3 

Ti Si J:9^N'yT«4 (3 0nm) fcffllLfc. 
i^±(cTaWMa8^«lSt-5»«flB§^ISfieBl 0 
tLX. *)5 nm<7y&&m£1i-fh&{L?>?fr£2 

a£#*#H^iei>ft &samxr*<v 9 y yfmtz* -? 

fc. d<0±fcTSI5«e]S2:fi}^-|.tttt«jSO*g^iS 
20 fcl/C. ^lOOnm^SSSg^^rtSRuSl 1 
(lOOnm) £©j£L*:. JBjfefrffittX^y 9 V y?m 

KiyjSRiSjgttsoox:. dc^vhii. 7kw N 

jftMEfjtil OmTo r rTftoTt. 

[0048] Ru/M^ y9tWT i S i tffiiStt?* 
hVV97-7 4-tz£*)^ J*9--y9m0. 2um) 
fcffv\ 7*5Xvx yf-y^fc:j:0. H2tf)J:d2r:fcflc 
fg£<7)X? . y $MtBfc*CLLfc. 

[0049] i0^xy\±KaMa«WI*MWRfc LTB 
ST112 fctfflM ? o huy^mryX^C V Dffi 
30 2rffl^T«miaiS5 0 0 , C-CRuK±lcJjiaL<: (xf 
■y 7** «^M4 0 %T**>4 i fc . mmfflgfctt 
3 0nmgJgfC0BST*5S«$^|,) . jS|grac«ih* 

^yffi^hoyf">A. 4y7^ejk**iMM-*y 

0. 97. Xy<rA/ (Ayi7A+Xhoy^«7A) « 
0. 5fc**JtdfcaWWBMI*IHILfc. *<m*n 
•y ^ 'J y^JSfc J: *)±&Wm$. u 1 3 $• 5 0 n mW§ 

*m\ff)VRAM£mtf£t&Bm*v'*i'9Z5zi8. 

40 Ifc. 

[0050] zff^i^mmizmfhMosmv^y^ 
x9 1 s r u tm& >9A^smmiK&tf>ti>WLh 
Tnwmm<n®m±-\^tiz&<^ ^je^dramiw 

[0051] JgLh«)9Ett0fJ: 0 . i^KO^JSftfi-efcs 
Pt, Ru. atWV^JMMBVVC, M^-6*gH B Bfi0g<7) 

tesi^w^asnfcmfflg^^s-rs c 1 1 «t y , a- 
so hiz. mm&m&mimmMmmizmth 
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15 16 

ztizx o, m<tmm,immm.m^i osamw mmmt ix. ®i o o nmcois^s^^rrsRu 

£ffltZtl&Ztl>mr>fc. Ml 10(10 0nm)£^|3cU:. Jgjfctf&li^A.y * 

[0052] (HJfeflB ) *HBj<o^«tHSoHis y y^Sfcj; <omm.te5 o or, DCA-7-ji i . 

£, FeRAMSrfflWC, 05t{fcjcfS. MOSSh 7kW, flcMEETJfi 1 . 5PaT*>oJt. 

7y^X;$>3rS&£UrS i ¥gft»gl 0 0±«!MHI: [0059] Ru/Hfli*y*/W«ati7* h 'J V?y 

UzS i O 2 Jf|g{eilffi2 0 0 (600nm) 7 -f -fc«fc 0. ^--V^(fi0. 2^m)5rff(,\ 7* 

u zommmmizMos hyyisztcmmm m yx^y^-y^zx*). msnx o%±toffi&<r>x? 

£*&PbS i ay;? hT5^3 0 OTSftTt. [ 0 0 6 0 ] £^x^±fcIH|MSft?£iji: L-TB 
[0053] ZC03>?'7h77?'±.lZgmisGm* { 3 10 STS1 2 0Sr«^if-f ?ohoyftll|7 , 7X-7CVD 

0 a t m%^;y?M>^^^'!iJ 71 5 0 0 (5 MrfflWOKlgag 5 0 OrrRuj&L£i£8L*: (X 

Onm) £j£KUt„ fiEKIiArtN 2 <O^^X5:ffl f7/*^W^M!l4 0%r£>S.I «flilBMt 

WC, Rjett^N- y^yy^ffifciOffoit. JfcMifcfr »i3 0nm^<OBST#qt®$*i.S) . jfcJ&gmCHi 

«, a«iaS: 2 0 Or, DCA7— : 4kW, )&Sff KX5>K/<n<f 7k**>«Ay»>A, t*X^*eAo>r )V 

7J: 0. 3 Pa, N 2 #JE : 4 0%fc U:. 09fcj*l, hnyf"7A, 4 ym&I^lM F** 

titts*). Niftmz4o%b-t&ztizxi).mm& >*m\^. wtA+xhuy+vj*) /^y\t 

•C£, I&igftJI£SEMICj:9ffi**-&fc. 5nm«g 0. 5fc^SidtlSfi^l2riigLjt. -?-<9®XA 

j^g£#rs#ttit&£iit2^3>£fc#r£fc. -/^yy^ffi(cj:o±af«aasRu 1 30£50nm« 

[0 0 54] i»±fc, TgPmSK2r««^Sa«^Jt 20 ^BHcODRAMSrli^-S^^-v^;^ 

<OfeamittT, *«>10 0.nm<^gS&@^*TI.P j£U:. 

tjg7 0 0£, 2 0 0 nmCOff^fc^jKL^. J&fcfiTffi [0061] C:^t^«^MfcfcV^T«, Ay YMtSX 

KfcUTPZTfl80 0^xAy;yy^aS-fflv>T2 AyrJlfcJ:irFg|«fiM<D3£i 

OOnmSlL^. ^aS«6 0 0 e CTj)-5. tttS»-C*)-o3t. 

±S*«ffi!BfcLTPtJf 9 0 0£5 0nm«Jf L, [0062] (0^0* 1 ) Ay 7«£8tJ£-f SMfc^y 

$ £>fc:7 * F y y /57 A* -->-^$rtx *;l*»*^S*a'**fcSgfli3-g\ T&mgJgfc LT 1 2 

V\ FeRAMSrffi^-r^ffi^+^v-^SrJg^Lit. 0 n mff)R ui, ^ £tffcBHb ! 8!fi[^(fc?I]8 fc LT B S 

[0055] z<&mmmtzm&Mosmhy>i; Tm<Dfmia&i5oox;ts£v : 5 5ox:t%tt.Ztt 
*9t. ^vTmaxx/T^mmmcotsmi+^iziSi 30 ztwutmim4tmmtzi,x. wrm (m.it?y 

< , £%&§m&ffmizixti . , Ay rat* ,t w /tswmhk <ru> /&Mmmtm , ti& ( b s 

[0056] (mtm4 ) ^mtmmomMmz , d r [ 0 0 6 3 j *<m. a-* yx^v-aap h i - 6 

AM2rfflV^T06mW-s. MOSSh^y^'X^S: 60£fflWCAES S§*|6j^-*f 

fc^t^jsi-jts i ¥gf*g«i 0 oiizmmm tzx *) a»j 7«<oe*#&M£«!5£U:. a^s^e 

Ki: LTS i 0 2 Jf 2 0 0 ( 6 0 0 nm) £Jgj£l,, Z Ru^(i>ff)mm^kt'i^&txmt^t 

mmmmizMosmhyyi;x?nmim mat s*u ta$k*miiz*Ltz. •iat«;iBSTjf<oj£ 

izmhffln&zmf. *cmumz%m Rasa* 5 o 5 ore5*§£cD*£*£, zti 

[0057] zoayf? hryy±.izmmn^&if3 40 blls oat m%mTo^-, gfl::? y 

0 a t m%«Ht; y ;;W^^4y\* 'J 714 0 0 (5 «**^LTV^i fc , t5r)b^'J7ltfDiHbW1i 

Onm) S-JffiKLfe. jtumtAr tNtnm&tfxzm &lZtLX^&Zk&n&. 

V^T, RSttXA»y ? y y^St J; Offo/c. figK^ft [0064] HtC, B STSO«Kiag4 5 Ot:, 5 0 

{4, S«fflJS: 2 0 Or, DCA7-: 4kW, «ME 0rt>J:tf5 5 0*Cfc£ft$-lJ-C, AUTS (^fli^y 

^J:0. 3Pa, N 2 #E: 40%tL^. 09tC^L /TtS^ffiK (Ru) /^{VMRfSfoMWl ( B S 

fcfcfcO, N 2 ^E5:4 0%i:-fSCtfc < tO, T) O^Jt^^SL, >V)Tmt5XTrf&Wmffi?<D 

*a#3 oat m%^^; yfmtBtfL-tz ztif mmm ( e-y y^i^) eii^^ 1 

X'*. m&mZSEmzZL*)Wmht. 5nmOfe t^. ^J:0, ^^a*U0atm%JJLh5 0a 

gjmZtt&Wmmzm&thZttfX'Ztz. tm%JJlT«0^, l»*|gltt^|6j±LT^SCi:*qai 
[0 0 58] Z<D±izT®W&&m&1-&mm&C7) 50 
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ISg<0M^t««RB S^«ft «k OfcJgU:. RB S 
JifiiSSIiNEcaS^y-rAJMffi^^hoyaiMV 20 
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[0066] (mm?) rtVTmzm&L'th'gft.fy 
*^««*«r*£3Efl:s*, T®m®mt tx 1 2 
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/nF»««K (ru ) /mmmmtmm 

[0 0 6 7] -eoft. JP£ttSRAD-3C£fflWCX 

®mm%££ o r u to ( o o 2 ) nufms^sa^ l 30 

l/CSMJHfcSfu H8fctS***Lfc. RuOcWiBiiliiJ 
tttt ( 0 0 2 ) EltfaigfcKiaSfVCfc 0 . AiJ TJf* 
co^«#*Sfci 0 c«ffi|fi]tt*^ftLTV%S i k #0 
8 X 9 m . »fcS*#gJW2 Oat m%BLL3 6 a 
tm%JH,T«a»^ RuROcNSfflttfttffVi. £0) 

[0068] 

[^BB^&m] £i±(c»n ufc J: o tz^wncvmmk 40 

*U *»l8Skfcttl8a>tfF**fc31* . Xv**** 
Ml*. 

[0 0 6 9] 4fc, KiJT®^10atm%JjLt5 0a 
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